Objective: To examine Internet access and interest in receiving nutrition education via social media applications among low-income adults participating in the Supplemental Nutrition Assistance Program Education (SNAP-Ed). Methods: A cross-sectional survey was distributed during 25 SNAP-Ed classes throughout the 16 southernmost counties of Illinois. Results: From 188 responses, the majority of participants had Internet access (76%). Among participants aged 18-32 years (n ¼ 51), 92% owned a smartphone with Internet access and 57% indicated that they would use online nutrition education, with most interest in e-mail (41%), Facebook (40%), and text messaging (35%). There was little interest in using blogs, Vine, Twitter, Tumblr, and Pinterest. Overall, 49% of middle-aged adults aged 33-64 years and 87% of seniors aged $65 years reported they would not use online nutrition education. Conclusions and Implications: Results indicated similar Internet accessibility in southern Illinois among low-income populations compared with national rural rates. Interest in using online nutrition education varied among SNAP-Ed participants according to age. Young adults appeared to be the most captive audience regarding online nutrition education. Results may be useful to agencies implementing SNAP-Ed to supplement current curriculum with online nutrition education for audiences aged #32 years.
INTRODUCTION
The percentage of Americans with Internet access has increased dramatically over the past 15 years, from about 52% in 2000 to 84% in 2015. 1 As such, Internet access has become less of a limiting factor for low-income populations regarding online resources, specifically online nutrition education. This increased access and use of the Internet is seen across various demographics. Whereas in 2000 only 14% of seniors aged >65 years used the Internet, approximately 58% used it in 2015. 1 Similarly, in 2000, 34% of households earning <$30,000/year used the Internet, compared with 74% in 2015. 1 With the rise in Internet access and use, research examined the effectiveness of Web-based nutrition education programs on weight loss or weight management, 2, 3 cardiac risk factors, 4 management of type 2 diabetes mellitus, 5 and diet 6 in a variety of populations. However, low-income rural populations may have unique barriers to using Web-based nutrition education programs owing to limited Internet access or lack of device ownership in rural areas. More research is needed to examine accessibility and adaptability of Web-based nutrition education for low-income populations. One opportunity may include the use of social media applications (SMAs). For the purpose of this study, SMAs include a variety of Web sites and/or online applications that allow users to generate or share content or to participate in social networking with people and/ or organizations.
The Supplemental Nutrition Assistance Program Education (SNAP-Ed) is a nutrition education program that aims to increase the likelihood that SNAP-eligible populations, or those < 165% of the Federal Poverty Level (FPL), will make healthy choices within a limited budget. 7 Much of the SNAP-Ed program is delivered face-to-face, although online nutrition education is seen as a potential supplement to current SNAP-Ed programming. There is limited research exploring interest in receiving nutrition education via SMAs [8] [9] [10] for SNAP-Ed populations, although there is an increasing body of literature on technology and SMA use in low-income populations. [11] [12] [13] Although factors in addition to knowledge such as price, preference, and access may influence behavior among low-income populations, 14 several studies suggested that increased nutrition knowledge is an important component in promoting nutrition-related behavioral changes. [15] [16] [17] Using SMAs to deliver nutrition education may be an effective supplement to reinforce the current face-to-face curriculum used in SNAP-Ed, 10 further reducing barriers to healthy eating among low-income populations. In fact, other studies supported the potential for an effective Internet-based education strategy in low-income populations, including participants in the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC), 12 graduates of the Expanded Food and Nutrition Education Program, 18 and Supplemental Nutrition Assistance Program participants. 19 Low-income families tend to be more transient than higher-income families, which creates a significant barrier when attempting to provide direct education consistently to low-income populations. 20 Therefore, nutrition education offered via SMAs may present a quick, low-cost, direct way for nutrition educators to deliver their targeted programs consistently. 21 Furthermore, research showed that long-term improvements in dietary behavior often result from repeated exposure to behaviorally focused nutrition education through a variety of up-to-date media sources, and that a single-channel approach is neither feasible nor theoretically sound. 22 The objectives of the current study were to examine access to the internet among SNAP-Ed participants in rural Illinois, as well as to gather data on selfreported interest in receiving nutrition education via various SMAs. The researchers examined Internet access rates, technology used to access the Internet, locations of Internet access, frequency of SMA use, and interest in receiving online nutrition education via SMAs. 23 
METHODS
Participants for this descriptive, crosssectional study were recruited during SNAP-Ed nutrition education programming events hosted by the University of Illinois Extension throughout the 16 southernmost counties of Illinois during September and October, 2014. All programs met on a regular or semiregular basis. Paper surveys were collected in the following counties: Alexander, Franklin, Gallatin, Hamilton, Hardin, Jackson, Johnson, Massac, Perry, Pope, Pulaski, Randolph, Saline, Union, White, and Williamson. At the time of the study, all counties had a poverty rate 24 of at least 13.8%. In addition, the study region encompassed 6 of the 10 counties in the state of Illinois with poverty rates 25 above 20%. The SNAP-Ed programming where the survey was distributed included the following groups and/or locations: senior adult services, senior lunch programming, mental health centers, county health departments, county food stamp offices, public libraries, and public grocery stores. The survey was distributed and collected from a total of 25 SNAP-Ed programming events. All study participants were aged $18 years, were at #185% of the FPL, or attended an organization in a census tract with >50% of the population #185% of the FPL. Participants were not excluded based on current enrollment in SNAP. The researchers obtained approval to collect data from the Institutional Review Board at Southern Illinois University, Carbondale.
The survey instrument for the study was created to measure where Internet was accessed, what Internet-accessible devices were owned, the frequency of SMA use, demographics, and interest in receiving nutrition education via different SMAs (text messaging, blogs, e-mail, Facebook, Twitter, Pinterest, Tumblr, Instagram, and Vine) (Figure) . Questions were created using several sources including Pew research studies for demographics and questions regarding use of SMAs, 26 as well as a 2012 WIC survey from Indiana that measured social media use among WIC participants. 27 Content and face validity was completed by a panel of experts in the field. The survey was piloted 2 times using a convenience sample in a college classroom setting. Revisions were made to decrease the Flesch-Kincaid readability score to increase readability, eliminate ambiguity of the questions, and improve formatting based on participant feedback. The final version of the survey had a 6.7 Flesch-Kincaid reading level measured using Microsoft Word 2010 (Redmond, WA).
Statistical Analyses
Access to Internet, Internet-accessible devices, frequency of SMA use, and interest in receiving nutrition education for each SMA were calculated using frequency distribution statistics. A total of 3 age groups were analyzed to report differences in access to Internet and SMA use. The first group, young adults, refers to individuals aged 18-32 years at the time of the study. The researchers chose this age group because they were considered the first generation to grow up in the new millennium and therefore have increased familiarity with technology, including increased use of SMAs, compared with any other generation. 28 The second group, middle-aged adults, refers to the group of individuals aged 33-64 years at the time of the study. Middle-aged adults may have different preferences for SMAs owing to exposure to these applications at a later age. They may also have uses for SMAs different from young adults (ie, work vs social networking). The third group, seniors, refers to the group of individuals aged $65 years at the time of the study. Seniors typically have different preferences for SMAs, as well as differing patterns of Internet access compared with young and middle-aged adults. 1 Using a Pearson chi-square test of independence, age was found to be the only demographic characteristic with statistical significance regarding SMAs. Kruskal-Wallis test was conducted to determine whether there were differences in SMA use between groups for young adults (n ¼ 49), middle-aged adults (n ¼ 51), and seniors (n ¼ 77). Pairwise comparisons were performed using Dunn's (1964) procedure with Bonferroni correction for multiple comparisons. Adjusted Ps are presented. Values are mean ranks unless otherwise stated. Sociodemographic factors were analyzed as intervening variables to measure potential effects. Statistical significance was determined with a confidence level of P < .05. The researchers completed statistical analysis using SPSS software version 20.0 (IBM Corp, Armonk, NY, 2011).
RESULTS
A total of 188 participants completed the survey. Most were female, white, aged >33 years, and had Internet access (76%). Participants were aged 19-93 years; average age was 55 AE 22 years. Table 1 shows the study demographics.
When asked about Internet access locations, the majority of responses indicated cell phone, home, or library. Young adults were significantly (P < .05) more likely to access the Internet from a cell phone than were middle-aged adults or seniors. Young adults were also significantly (P < .05) more likely to access the Internet at a public library compared with middle-aged adults or seniors. Table 2 provides a full breakdown of locations used to access the Internet among SNAP-Ed participants in rural Illinois.
Regarding ownership of devices used to access the Internet, more middle-aged adults owned a desktop computer or laptop that had Internet access than did young adults and seniors. Young adults had the highest ownerships rates of smartphones compared with middle-aged adults and seniors. 
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visual inspection of a boxplot. There was no statistically significant difference in frequency of use for Twitter, Tumblr, and Vine. The distributions of frequency of SMA use were statistically significant among groups for text messaging (P < .001), reading blogs (P < .001), e-mail (P < .001), Facebook (P < .001), Pinterest (P < .001), and Instagram (P < .001). This post hoc analysis revealed statistically significant differences in frequency of SMA use for texting, reading blogs, e-mail, Facebook, Pinterest, and Instagram (P < .001).
Young adults accessed and/or used text messaging, blogs, Facebook, Pinterest, and Instagram more than both middleaged adults and seniors. However, middle-aged adults used e-mail more than did young adults and seniors. Text messaging
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Would reported interest was lower (Table 5) . On the other hand, seniors had the lowest rates of interest in using online nutrition education. Table 5 lists results for this question.
DISCUSSION
Reported access to Internet and preference for e-mail, Facebook, and text messaging as SMAs to receive nutrition education were similar to those in other studies examining low-income populations. 13, 29 This study also supported research that low-income populations may be more dependent on smartphones for Internet access than higher-income populations. 30 Overall, 65% of the sample owned a smartphone, with young adults (92%), middle-aged adults (80%), and seniors (39%) reporting ownership.
Furthermore, there was a statistically significant relationship between age and interest in using online nutrition education. This confirmed that each age group (young adults, middle-aged adults, and seniors) differed in their reported interest in receiving nutrition education. This supported previous research that found low-income young and middle-aged adults to demonstrate more interest in using Facebook, e-mail, and text messaging to engage than did seniors. 13 That Facebook, text messaging, and e-mail were the most frequently used SMAs for all 3 age groups is an important finding from this study. Providers of SNAP-Ed who wish to engage participants in an online format for nutrition education can focus on these 3 SMAs to reach the largest portion of SNAP-Ed participants in rural areas. However, seniors' scores for frequency of use for each of the SMAs mentioned were statistically lower than frequency scores for both young and middle-aged adults.
Because not all SNAP-Ed participants use SMAs, particularly seniors, face-toface communication is an important component of nutrition education. Face-to-face nutrition education offers additional benefits to the learner (ie, the SNAP-Ed participant) such as the ability to touch, see, taste, and/or smell food. The addition of face-to-face nutrition education as a supplement to nutrition education through SMAs can provide SNAP-Ed participants with cognitive components such as observation and sensory activities (eg, cooking class) that would not be feasible through nutrition education provided solely through SMAs.
Finally, trust is an important variable to consider when sharing information via the Internet (ie, SMAs). According to an article by the Centers for Disease Control and Prevention, the public ignores governmental messages more easily without a trusted reputation. 31 In addition, previous research found that minority populations tended to trust health information more when it was delivered through interpersonal contacts 
SNAP-Ed indicates Supplemental Nutrition Assistance Program Education.
or face-to-face interactions, but individuals may seek health-related information on social media applications or sites. 32 These are important considerations for nutrition education disseminated via SMAs.
Several limitations of the study exist. First, the survey relied on selfreported data, which may contain sources of bias. Second, the number of survey responses was determined by the number of individuals who chose to attend the SNAP-Ed class at which the survey was being administered. Therefore, the number of surveys collected per class depended on the attendance on the day the surveys were administered. As such, multiple SNAP-Ed classes were surveyed in each county to account for potentially high rates of absenteeism. The survey was disseminated with these limitations in mind. The intentions of this study were to examine SMA trends among low-income populations in rural areas; however, generalizability beyond the region may be seen as a limitation, especially compared with urban areas. Finally, the lack of racial and ethnic diversity is a limiting factor, because racial and ethnic differences have been cited for technology use. 33 
IMPLICATIONS FOR RESEARCH AND PRACTICE
Findings from this study suggested that e-mail, Facebook, and texting may be important supplements to the current face-to-face SNAP-Ed curriculum model in participants aged <33 years. Specific findings on age differences can serve to inform future efforts to bring nutrition education to the SNAP-Ed population through SMAs. Based on the difference between age and interest in receiving online nutrition education, targeted efforts to create information specific to each age group may improve effectiveness of messages. For example, nutrition education messages disseminated via Facebook, texting, and e-mail may have increased reach and impact for young and middle-aged adults compared with nutrition education messages sent via blogs or Twitter. However, this research showed that SMAs may not be a successful avenue to reach seniors. To accommodate for these differences, SNAP-Ed could offer an option to enroll in a texting program to receive nutrition education messages for interested SNAP-Ed participants.
Furthermore, even when at-home Internet access is low, such as in rural areas, this study demonstrated that young adults have high rates of Internet Future research topics could focus on understanding specific nutrition topics that each age group desires using SMAs. In addition, future research could investigate whether SNAP-Ed participants who say they would use online nutrition education would continue to attend SNAP-Ed programming if they received nutrition education via SMAs. Expanding the study to other rural areas of the US may be beneficial to capture a more complete picture of rural SNAP-Ed populations.
Additional future research considerations may consider exploring the relationship between trust and receiving online nutrition education via SMAs. Researching trust as a component of online nutrition education may assist in creating successful nutrition education programming. An important consideration given this area of research related to trust is whether nutrition education shared via SMAs can lead to behavior change, and if it can, whether it can be as effective as faceto-face education. Furthermore, is there a difference in levels of trust for nutrition education received during face-to-face education vs nutrition education received from SMAs? Finally, what role does trust have when SNAPEd participants receive a combination of nutrition education via face-to-face interactions as well as SMAs? It may be advantageous to explore further the topics of trust and the effectiveness of nutrition education via SMAs compared with face-to-face education, combined with the results of this study, for nutrition education provided to the SNAP-Ed population. 
